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Chris C. Cook, MD, and Thomas G. Gleason, MDBlood supply to the ventricular septum arises from theseptal perforating branches of the left anterior descend-
ing artery and the posterior descending artery. Acquired
ventricular septal defects (VSDs) most often result from
myocardial infarction (MI) due to complete occlusion of one
of these vessels in the setting of single-vessel coronary artery
disease. Thus, the protective effect of the collateral
circulation that develops from progressive stenosis in the
setting of multivessel disease is not present. In accordance
with this principle, postinfarction VSDs usually occur after
the patient’s ﬁrst MI, and most patients deny a history of
angina. Posterior VSDs occur with occlusion of the posterior
descending artery or in the case of a left-dominant coronary
system, the circumﬂex coronary artery. They represent
roughly one-fourth of postinfarction VSDs.
The clinical presentation may range from an asympto-
matic murmur to cardiogenic shock and death. The typical
clinical course is one of sudden decompensation usually
occurring within 2-5 days of the initial infarction. With
decreased cardiac output and left-to-right shunting across
the VSD, hypotension and pulmonary edema rapidly ensue.
Hypotension results in a compensatory vasoconstriction that
causes an increase in systemic vascular resistance, thereby
worsening the left-to-right shunt and inciting a viscous cycle
of malperfusion.
Postinfarction VSDs must be distinguished from acute
papillary muscle rupture, another mechanical complication
of MI, which gives a nearly indistinguishable clinical picture.
Physical examination reveals a systolic murmur with both
entities. Chest radiographs also show severe, progressive
pulmonary edema. Echocardiography often deﬁnitively
delineates between the two. With papillary muscle rupture,
the ﬂail mitral leaﬂet, attendant chordae, and papillary
muscle are seen prolapsing into the left atrium on 2-
dimensional imaging. Color ﬂow Doppler images show
severe mitral regurgitation. Echocardiographic evaluation
of VSDs may clearly demonstrate a single, large defect.
(Figure 1C) However, many defects may develop and appear
as several small, serpiginous tracts, the so-called Swiss-
cheese septum. Color ﬂow Doppler can help demonstrate
the VSD in these cases. The septum may actually appearmatter r 2014 Elsevier Inc. All rights reserved.
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intramural hematomas. The left ventricle may appear
hyperdynamic, aside from the region affected by infarction.
The right ventricle is often dilated and hypokinetic as a result
of the severe volume overload that occurs from shunting
across the VSD as well as ischemia from a right coronary
occlusion. Transesophageal echocardiography may provide
superior imaging and is facilitated by the endotracheal
intubation and mechanical ventilation that is often required
for clinical stabilization in this setting.
Cardiac catheterization is indicated, if not already
performed, at the presentation of the acute coronary
syndrome. Coronary angiography is necessary to identify
the culprit lesion as well as any other stenoses that may
require bypass at the time of VSD repair. Left ventriculogram
demonstrates the VSD by showing opaciﬁcation of both
ventricles immediately following injection of contrast
medium (Figure 1B). However, ventriculography adds little
to the diagnostic information that can be obtained by
echocardiography. Furthermore, contrast should be limited
in these patients who often suffer from acute renal
insufﬁciency.
Preoperative management mandates expedient stabiliza-
tion to prevent impending respiratory acidosis and end-
organ malperfusion. This includes endotracheal intubation,
inotropic support, and afterload reduction with pharmaco-
therapy or by means of intra-aortic balloon counterpulsa-
tion. An intra-aortic balloon pump (IABP) is indicated for
the management of both papillary muscle rupture and
postinfarction VSD to help maintain cardiac output by
afterload reduction and augmentation of coronary artery
blood ﬂow. An IABP may provide the necessary support to
allow the patient to be transported more safely to the cardiac
catheterization laboratory or to the operating room.
Afterload-reducing agents and diuretics must be used with
caution as they may exacerbate systemic hypotension and
renal malperfusion.
Surgical correction of the VSD is absolutely indicated
following diagnosis. The timing of surgery has previously
been the subject of some debate. Historical arguments
favored aggressive supportive care for several days to weeks
so as to allow scar formation around the VSD, thus making
the surrounding septum more amenable to repair. Most
surgeons now feel that those patients who survive to delayed
repair actually self-select because most succumb to multi-
system organ failure in the interim using this strategy.115
C.C. Cook and T.G. Gleason116Therefore, medical therapy is only a temporizing measure
employed to optimize the patient’s hemodynamic status in
preparation for surgery. Despite a high operative mortality
rate, more patients will be saved by an aggressive surgical
approach to correcting the massive shunt than when a more
conservative strategy is used.
Surgical correction of posterior VSDs should include
coronary artery bypass grafting of concomitant obstructivecoronary lesions, excluding the culprit vessel that resulted in
the VSD, as reperfusing the infarcted territory offers no
beneﬁt. There may be a role for concomitant left ventricular
assist device placement at the time of VSD repair to
completely unload the LV and allow for some healing of
the septal repair. Though hemodynamically a logical
maneuver, this strategy has not been well studied or
documented in the literature.
Figure 1 (A) An intraoperative photograph of the acutely infarcted posteroinferior wall is shown following acute occlusion of the right coronary
artery.
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Figure 1 (Continued) (B) The corresponding left ventriculogram of the same patient depicts a posterior VSD with initial injection in the ﬁrst
frame showing opaciﬁcation of the LV followed by continued injection showing opaciﬁcation of both the right and left ventricles
superimposed in the second frame.
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Figure 1 (Continued) (C) The corresponding transthoracic echocardiogram shows the same posterior septal defect with color ﬂow through the
defect. (Color version of ﬁgure is available online.)
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Bypass cannulation
Figure 2 Cardiopulmonary bypass is established with proximal aortic arch arterial inﬂow and bicaval cannulation.
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Figure 3 (A) The apex of the heart is elevated to expose the inferior wall, and the posterior VSD is exposed though a longitudinal incision made
directly through the infarcted, necrotic myocardium of the LV. The incision is made parallel to the ventricular septum and is extended from
the base of the ventricle, close to the mitral valve annulus toward the left ventricular apex. Traction sutures can be placed in the margins of the
incision through the healthy myocardium to facilitate exposure. VSD ¼ ventricular septal defect.
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Figure 3 (Continued) (B) A cross-sectional view of the posterior VSD is shown. The defect is exposed through a longitudinal incision in the
posterior left ventricle (LV) right through the infarcted zone. The margins of the VSD are infarcted and are necrotic and friable.
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Figure 4 A large, oval section of autologous pericardium is harvested on sternal entry (inset A). The pericardium is then folded to create a
double-thickness, D-shaped patch. The patch is oriented such that the rounded portion is sutured over the VSD and the straight portion is
brought to lie at the margin of the ventriculotomy (B). Using a running 3-0 polypropylene suture on a large needle, the patch is sutured over
the defect, taking care to ensure the suture is passed through the healthy myocardial tissue. No debridement of the defect is necessary with
this infarct exclusion technique. In fact, extensive debridement is likely to make for a more difﬁcult reconstruction. VSD ¼ ventricular septal
defect.
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Figure 5 The straight edge of the patch is brought out through the posterior LV incision and incorporated into the closure of the incision. The
incision is closed between 2 buttressing felt strips of 1.5-cm placed along the cut epicardial surface with 2-0 polypropylene suture using
2 running suture lines. The ﬁrst suture is run using a horizontal mattress technique, creating apposition of the felt strip, full-thickness LV wall,
pericardial patch, full-thickness septal wall, and another felt strip in a sandwiching fashion. The second suture is run in a simple fashion from
one site of the felt to the other to complete hemostasis of the ventriculotomy site (Fig. 6).
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Figure 6 View of the completed closure of the posterior LV incision. The 2-layered closure over the felt strips is demonstrated. The straight,
free edge of the D-shaped autologous patch is closed between the 2 sides of the posterior LV incision.
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Posterior postinfarction VSD remains a challenging clinical
entity that requires prompt diagnosis, stabilization, and
immediate surgical repair to avoid multisystem organ failure
and death. Postoperative management is aimed at continued
hemodynamic support to reverse the shock state. This
includes the use of inotropes, pressors, mechanical ventila-
tion, maintenance of the IABP, and perhaps the select use of
left ventricular assist devices. Treatment of arrhythmias
should include aggressive administration of antiarrhythmics,
cardioversion, and the use of temporary atrial and ventri-
cular pacing as appropriate. Renal replacement therapy
should be instituted early to reverse acidosis and optimize
volume status in the setting of acute renal insufﬁciency.
Patients who continue to deteriorate or fail to progress
clinically should undergo transesophageal echocardiogramfor reevaluation of ventricular and valvular function to rule
out persistent or recurrent defects. Meticulous attention
toward closing the defect with sutures placed through
healthy tissue at the margin of the infarct is a key element to
this reconstruction. The durability and success of inter-
vention is predicated on how effectively the defect is
repaired. Failure to obtain a secure repair at the initial
operation often portends a lethal outcome.Suggested Reading
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